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the Selionite work was carried on on peaches and apples 

er to detormitm, if possible, the chemical and physiologi~ 
ee of various treatment® upon the fruits. 

<< The experimental work may be logically divided into four 
sect ions: SECTION ONE - THE COATING AND TREATMENT OF PEACHES. 
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WITH VARIOUS MATERIALS, UNDER VARYING CONDITIONS AND THE EFFECT 
i 


ee vee DECOMPOSITION OF THE PEACHES. In this work it was hope 


to find some method by which ripe peaches could be prevented 


R a IN AN ATMOSPHERE OF OXYGEN, In this work the aim 


ti fe apples and to find whether supplying an abundance of 
02 ty force ventilation of storage plants or refrigerator cars 
with air, woule cmurteract the value of forced ventilation as 
"ice scald” by increasing the breaking 

2 SECTION THREE; COLOR AND IT'S CORRELATION 
WITH THE ACIDITY OF AN APPLE. Is there a correlation between 
the percent of acidity in the meat of an apple and the intensi- 
ig color of the epidermis? And does the lack of color de- 


velopement in apples, within a variety, correspond with the 


DPerence in the acidity of the meat as compared with a 


highly colored apple of the same variety? SECTION FOUR - 
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The following work was done with the hope of getting 
| suggestions for further and more detailed work along the 
o_o er inhibiting, the sudden "breaking down" of 


If some mechanical or chemical means could be 
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= today. The fruit could be left on the trees until 


z) Due to the time that the work was taken up it was 


mpossible to obtain peaches except from the state of New York 


which hea been in cold storage for some time. Only the fol- 
ows 1g brief data was obtainable on the Elbertas used: The 
peaches were picked about September 15, 1916, and put in cold 
storage at Lockport, N. Y. On Oct. 15, they were shipped to 
cnicare and stored again. ‘Oct. 18, three bushels were ob- 
Asdnea from 7. H. J. Cavanaugh (Commission man) Chicago, being 
ipped in a refrigerator car to the University. In all, 

these peaches had been off the trees for over four weeks, had 


be en in different storage houses and shipped some seven 
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_ The peaches were of medium size, uniform, and put up 

A pe . 
2 bushel baskets without tiering or center post. They were 
es: showed no signs of decomposition or fungous growths. 


Bie. _-—s«d:s=_ PEACHES IMMERSED IN OLIVE OIL. 


ae C02°> were being slowly given off. OCT. 23 Rate 
f bubbling increased, OCT. 30 The epidermis of the peaches 
ei savas brown, except where they touched the container. 
The entire surface of the peaches was dark brown in 


or. The meat was still hard and firm but the oil had peni- 


trated thru the entire peach in every case. NOV. 16 Marked 
P pw ma. 


decomposition had set in and the meat was soft and mushy. 
eee was also setting in.Due to the penitration of the 


2 - PARAFFIN AS A COATING TO PREVENT CONTACT 
WITH ©2 OF THE AIR. 


Next a series was run using paraffin. The different 


Cmte, of © sictehlqn ed?" OS. , 300° "heme 


& 


-RGSWOSE Gootcw. vo aoltteogpeoss. 36 wrais on 


~ 2! eel ee | he S¢ uy old in gout acd 6 foo af # 


feeTeT? ih ef .altteres anier eve Ee 


os i a 


> 


Ww cee Ee yerotio: .«g he ardied Teagee wae 


a 


ste yae* * bl p.1e 4 @ PY 0 T° werizel? teodsion re Pa 


, 


: b . Ve 


So4 het | es é atid tea bead tithe euw 


5 


- 7 ae 
‘ViJ0 Bi Geese at 


dul igee’ S'\+ Sotece e¥ew gibasa att Se 
ec? *' cr’ Jenlaeinee ee Bete errte : 
02. .( 0 "@9) esavetegrth meee ful 
omgr_ © .°° > 4. mis eiee ls aaied eran 


si lelceo oft Sutowod wae? evete Capare 
f} Meeot sinh een emfosea adf Yo ease ox! tae z 
”~ 

s. ass Yiewe al Ap eeg on ti ae (ede 
edie Lue (oo sev tocw wd tos Je bee 
4 nel fard hon « ? OF emt. of geigtesn Gets oe 


<befaresq le colt Seoquodeb et? aq Bieane 
SECS DIGS UT ONIEAO0 A EA EIS 2 ee 
on 

Eis Set coginnre i 


7 
> 


sod ShessTtio al ,arhridn<td Searheees ove @ 
4)? faq biter! 
res (he gael Piwgt a €f hecel eo Ore 


tn al “py tive -fhecaua> tin et? betada av 


rin was about 34° C. The jar was kept in the ice box 


Be ‘There was no apparent decomposition of the skeleton 
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ee was firm and the color of the meat and epidermis 


had changed but very little. There was 4 slight trace of 


: aleonot present and a very bitter taste. The sugar content 
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ocr. 19. Peaches treated as in part & but the air 


t exhausted. DEC.18 Condition was the same as the 


ay 19. Peaches treated as in cata Taeee no paraffin 

it on them. Decomposition soon started. DEC. 18 the 
caches were rotten and mushy, high in alcohol and there was 
mee in the bottom of the jar, being formed during the changes 
within the peach. 

= CT. 19, Treated as in part_C. only the air was exhaust- 
ed after sealing. DEC. 18 The peaches were Similar to 
pnd in part_C. 
“at Thus the paraffin must have played at least an im- 
portant part in the preservation of the tissues, it having 
undergone practically no change of skeleton in three months, 


when the peach was coated with paraffin. 
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ina in halves, leaving the surface of the fruit clean, 


2d = the ice box. NOV. 18 The entire surface of the 
pea Moles. was brown. DEC. 18 The outer one fourth of the 

ae 8 was soft and mushy while the inner portion was hard 
ané 8 hmm and slightly bleached. The bitter taste, noted above, 
, present, There was also alcohol noted. ~ 

- oor. 19, Peaches were placed in the ice box after being 
imme Teed in semi-solid paraffin with a melting point of 


pA 


oo degrees C. NOV. 1. Enouch C02 had been given : 


‘i 
a‘ 
Litton ig the ones treated with liquid paraffin. 
a + ocr. 19 Peaches were immersed in solid paraffin and 
wept in the ice box. NOV. 10 The C02 given off had forced 


nee; c wf 
beaker. DEC. 18 ‘The meat was firm and normal in color. 


‘eccompanied by a bitter taste, the same bitter taste which 


| 
the ore was a trace of alcohol and a high percent of sugar, 

was noted in all the peaches coated with paraffin. 
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 __EFFECT OF WRAPPING EACH INDIVIDUAL PEACH. 


. has long been maintained by most Pomologists that 


soon developes. Pears, also subject to 


In order to determine the effect of 


Some wrapped peaches were kept on the laboratory table 
witt h checks unwrapped. In no case was there any sign of 
"hee seala”, tho the humidity was very high in the ice box 
at on times. 

Twelve peaches were wrapped and placed in the 
NOV. 9 Three showed signs of decomposition, 
50% were wilted but still edible, yellow and 


Twelve unwrapped peaches were placed in the 
1 9 50% were black and mushy. NOV. 16 All 
were rotten and soft. The wrapped fruit after 20 days, had 
cr -< 7 ° 


kept 80% better than the unwrapped peaches. 


i, ocr. 19 Twelve peaches were wrapped and left on the 


* a3 
table at room temperature. OCT. 25 One was breaking down 
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vepidly. OCT. 27 ‘Three of the peaches hed broken down. 


‘wov. 1 All were "down", but not nearly as soft and rotten 
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Twelve peaches were left on the table, un- 


OCT. 23 One 


4 soft and rotten. Agnin, the wrapped had held up 
out 80% better than the unwrapped. 
gar a mo: From the above results, obtained with peaches wrapped 
"end o dg at room temperature and with peaches wrapped sand 
‘ah in an ice box, in the same chamber with the ice where 
the moisture percent was very high, which is supposed to be 


one ot the jslphienaamea factors in the cause of"ice scald’; 


Pnkeihtecteate were next used. Cotton was placed in 


the tian’ of the fruit jars then moistened with the disin- 
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oo peaches put in and the jars sealed. A check was run 
aie omitting a disinfectant and sealing the peaches in 


Ma jer. The cotton in one jar was moistened with a 5% solu- 


ton of formalin and the cotton in amother with a 95% sol. of 
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5 = use OF INVERTASE AND SACCHAROSE. 


Thatcher having stated that no invertase was present 
VEL" 


in apples and that oxidases alone were responsible for the 
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ee arte changes, it was decided to try invertase and 


sace arose to see if any change in the rate of decomposition 


wor iy pe Caused by them. 


23 A deep brown color had developed. NOV. 1 (Examined). 


Sense stood out distinctly and the meat was bleached. No 


stor enn be detected except the odor characteristic of yeast. 


Treated as in A except the invertase had been 


ay 
“pearing on the peaches. OCT. 27 The peaches were badly de- 


‘pomponea, the meat was bleached and tasted bitter. 


ocr. 19 Invertase was injected into the peaches with a 


hypodermic syringe. OCT. 25 The peaches were all rotten. The 
ii \ 


a to inactivate the enzyme. OCT. 26 Brown spots were ap- 
regions immediately around where the invertase was injected, | 


‘Were present. By injecting the invertase into the peach, the 


‘rate of decomposition was increased. 


D. ocr. 19 _ Treatment was the same as in part A except that a 


rae first. No signs of ba¢terial or fungous growth 
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10%. . gol. of saccharose was used instead of invertase. The 
of giving off C02 was slightly faster than when invertase 
as shown by the increase in the amount of bubbles 
en off. The rate of decomposition was Etse increased more 


in the invertase solution. By_OCT. 25 the peaches were 


“ata 
= Apples were injected with invertase. The invertase was 


er 

injected into the apples in several places. Distilled water 
was injected into several apples in the same number of plseces 
‘end same amounts as was the invertase. After e week, the apples 


were cut open and examined. There was a marked difference be- 
no. 


he rite. to take place. The BOGS TER: around where the 
roduced showed but little change, a slight drying of the 

ells: thad occured alone the hole that the needle had made. [1 
neither the apples injected with invertase nor with water had 
‘fungous or bacterial growth started. 
-* OXYGEN AS EFFECTING THE RATE OF DECOMPOSITION. 

Ls ocr. 23 Thirteen peaches were placed in a large desiccator 
er the air was replaced by 02. The: desiavator was left on the 
Aaporatory table. After two days the H2S04 was removed from 


© desiccatr as it was absorbing moisture and causing the 
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dare to wilt. The désiveator was again filled with O2. 
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One peach was 


‘Two peaches were wilted. NOV. 16 


shriveled and all were a deep erense yellow. DEC. 18 


me sat was the same shade of yellow as the epidermis in 


“af the ek Wain and meat turned @ deep brown: . 


The checks run with the peaches in the stmosphere 


ess bitter, a smaller percent of alcohol had been de- 


Be: Ae 
- veloped, and the color was not as dark. | 
ce oor. 21 {Two jars of peaches were treated as in B_, then 


‘bleck in order to keep the fruit in the dark. No difference 


could be found between these and the ones in the uncoated 
ay 


except that the epidermis and meat of the peaches in the 


dark jars were slightly lighter in color. 
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~D._OcT. 21 A series,treated as in B. was left on the 
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“the jars were coated on the outside with paraffin and lamp 
| 
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ory table. The results were similar but the decomposi- 


§ much more rapid, due to the difference in temperature. 
a From the work with Oxygen gas, it is evident that 
esta in an atmosphere of O0& does not increase the rate of 
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ti acs not be attributed solely to the presence of C02 


evolved by the fruit as the fruits enclosed in an atmosphere 


of air broke down much sooner than those enclosed in the atmos- 


HYDROGEN PHROXIDE AS A SOURCE OF OXYGEN. 
The most striking results were obtained by the use 


td piiets on. of hydrogen peroxide and #20 in proportion of 


) as a source of 02. 


No visible change in the peaches. NOV. 28 A small 


own spot had appeared on the top peach where it was exposed to 


‘the air above the solution. When the top peach was examined, 


the nerein line of the spot was as marked in the meat as it 


Tas on the surface of the peach. DEC. 18 The under peaches 


in color, blush, freshness of appearance, size and 
a : 
hape. The meat was firm and the original color and texture 


1 been retained. The seeds were normal in color also. The 


| only changes were a trace of alcohol and a bitter taste. 
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; rected, but the ofls readily penitrated the meat and spoiled 


th ¢ quility of the peach. 
firmness 


a Peaches coated with paraffin retained their color, 


vit as long as three months but in every case, alcohol 


1 developed and there was a very undesirable bitter taste 
Solid paraffin did not adhere to the epidermis of th 


Pp ¥ recent ° 
In all probability, the use of 


it but pealed off nicely. 


| ca - 


eserin as a preservative for fresh peaches is made impossible 


he presence of the bitter taste in pesches treated with 


} paraffin. Solid paraffin with as high melting point gave results 


b tter than the lower melting paraffin. 


. The theory that wrapping peaches individually caused in- 


erease in "ice scald” and thus was impracticable, was disproven. 


| Wrapping peaches from a commercial standpoint, would pay both 


_ 
| for consumption on the market at picking time and for storage 


| under normal conditions, regarding cost of labor and paper, etc. 


: : 
The rate of decomposition or “breaking down” was decreased 80 


? 


| voth with the peaches in the ice box and at room temperature. 
| Thus , if used commercially, wrapping would increase the time of 


| "holding up” of a ripe peach on the market from 4 - 5 days to 


16 - 20 days. 


fp No beneficial results were obtained by the use of disinfec- 
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he different disinfectants. This does not signify that 


eat of the cells of the epidermis and meade them less re- 


,Invertase and Sacehsrose increased the rate of change within 


H202 , decreased the rate of decomposition to a marked degree. 
The taste characteristic of the peaches coated with paraffin, 
wes lacking tho alcohol and an undesirable taste developed 
when the peaches began to "break down" in the atmosphere of 02. 
7. Coating of peeeches preserved the skeleton for a short 

i period. Oxygen retards the rate of change but does not retard 
the "breaking down" of the structure of the peach as does coat- 
ing, indi cating that 02 acts differently on the decomposition 
than does coe. held in by the coating. 

8. The enzymatic changes within the peach are not entirely 
controllable by the treatment used but-can be noticeably 
retarded by the use of an atmosphere of O02 or a solution of H202. 


9. The best results were obtained when H202 was used. By the 


i _ 


use of H202 all phases of the processes of decomposition were 


im vi 
) controlled except the developement of a bitter taste. 
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‘RESPIRATION OF APPLES IN A CURRENT OF OXYGEN. 


From the work with peaches in an atmosphere of 
2and in H202, it was found that there was a marked de- 
ange in the rate of "breaking down”, especially in the skele- 


ters" the fruit. If the rate of decomposition is associated 


2 
a « of O02 from the air in the  paiabohapel ebaige of even part of the 


coe, given off during the process of respiration. By setting 


wp a ‘Suitable apparatus where by 02 could be passed over a 


y Dt 


‘known amount of fruit, in a regular flow and the CO2 given off 


vy the fruit carried with the escaping O02 and weighed at regu- 
lar intervals, the effect of O02 on respiration could be datex- 
“mined accurately; thus the following experiments were conducted: 
i ; Apples were used because no other fruits as 
peaches, ete., could be obtained, due to the lateness of the 
"season. The apparatus was designed and set up so that it may 
be used for various gases and different fruits and vegetables. 
| The apparatus was built so that a constant flow of 
gas could be passed thru the respiration chambers (containing 
the frvit) and nearly a constant temperature varying not more 
Minen + during an entire”run], maintained at all times in the 
l “chamber. Figure I shows the entire apparatus and Figure fI 
| ‘shows a cross section thru the apparatus. 
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valle intervals, 40 1. bottles were used for the gas From the 

large vottles, the gas passed into bottles C & C' Fig. I where 
a 

coz was Riirros by bubbling thru sodium hydroxide solution. 


the wash bottles 
.e From the wash bottle the gas passed into the 


ahi ate the rate of flow, the gas being introduced at the 


gil 


bottom of the chamber and taken off at the top. From the res- 


pi ation chamber the gas passed thru water traps illustrated by 


| F,fig. II. Next it was led thru a U tube of calcium chloride to 


remove traces of moisture before entering the potash bulbs where 
the coz was absorbed, The walls of the U tubes were greased with 
vaseline in order to prevent sealing up by the calcium chloride 

| “upon taking up moisture. The bulb was of the Liebig type and had 
(8 small calcium chloride tube gromwnd on, in which was put, next to 
the bulb, crushed potash to absorb CO2 not taken up by the solu- 
tion fm the bulb, and lastly calcium chloride was placed in the 


bulb of the ground-on tube to catch any excess moisture that might 
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r stoppers were used. All connections were made with the 


where possible, were sealed with 
The stoppers were wired and sealed. The desi- 


Cee tore, nee for respiration chambers, were held in place and pre- 


Faaiyinae in th bath at each end of the tank. ‘The water from 


‘> ‘ 


‘the hea ting tank was introduced st the bottom of one end by means 


1 rotary pump, driven by a motor. The water was taken off 
he top and opposite end and returned to the heater by gravity. 


motor furnished the power which yan the pump also propelled a 
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agitator in the oe tank which kept a more nearly uni- 
| “ eon there-in. At no time did the temperature of the 
‘beth vary more than $° C during the entire "run" of a series. 

= was controled by a2 mercury rer re which 


Bron -regulator. By the expansion or contraction of the colum 
ge 


a ‘mercury, this supply was cut down or increased, thus retarding 
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The temperature was regulated to 32 .C in the bath 
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The bubbles were regulated to approximately 40 per 
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“At the start of SEs series, or run, the fruit was placed 


chambers and sllowed to remain there as the 
oe a 
cal bure of the bath came to dé MGs Air was forced thru all 


ie coe, then 02 wes gabateinkse for air in the three 
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sal odd numbers ( 1, 3 and 5), the bulbs were connected 


we ied and weighed at intervals of 12 hours as nearly 
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The ground-on calcium chloride tubes were weighed 


PeLpe The bulbs were kept covered with cheese cloth 


TABLE IT. WILLOW TWIG APPLES (Constant flow of gas) 


Willow twig apples, small and bruised, cold storage 
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TABLE II. WINE SAP APPLES (Constant current of 02) 


(Wine Sap apples No. 88 in perfect condition) 


OXYGEN 
Reniae’s per hr. per 100 en: ment 


T “0084: 
_ 400288 f 
+0 G6OS315 


00409 


 .00932 
— .00465 


00-659 
00162 
00399 
200184 
.00 758 


.00516 © 


200391 
00371 
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000225 | 


e00365° 


00329 
00298 
000275 
00331 
00506 


00424 
200332 
-00510 
200360 
-00348 
00328 


.00940 
.00378 
.00249 
.00333 
.00373 
.00434 


With the wine saps in this series, the rate per gram. 


.00410, .00457, and .00471 
.00375 and .00360 for the air, 


ices: that 02 increases the rate of respiration of ripe 


Wine sap apples from the same box as those used in 


‘ser: es II were used. In this series, 
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thru in an almost continuous flow for one hour then the respira- 


the air and gas were passed 
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tion chambers were closed up and allowed to stand for six hours 
£6660" 

when the bulbs were weighed and replaced, air and gas being run 
phan 


for another hour. This was repeated for ten periods with 
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OXYGEN. AIR. 
" (Grams per hr. per 100 gm. frui 
hs Se Be Ze 4. 6. 
00104 .00736 e00831 .00761 .00775 .00572 
00781 -00593 00612 .0059 .0053 .00431 
00661 - 200646 -0059 .0055 .00523 .00396 
-00534 -00586 000527 .00321 .00524 .0056 
200518 ~00528 000523 .00427 .0039 .00384 
200525 — 00521 00536 .00351 .00354 .00336 
-00518 eOO515 . e00538 .00406 .00427 .00313 
200197 200230 200231 .00173 .00184 .00138 
~00186 200290 00253 .00176 .00185 .00163 
The averages rum .00535, .00530, and .00534 for the 


.00450 and .00320 for those in the 


oxygen and .00446, 


— of air. Showing that the rate of respiration again 
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Altho the increase in the rate of respiration, as 


ined by the amount of C02 given off, increased around 25% 


Comparing the results of the above work with 02 with 
aa 

‘the work done with 02 in the first section of this report, it 

c. found that 02 increases the rate of respiration of 


ameaee. vet it prolongs the "holding up” period. This may be 


counted for by the fact that the total gain in amount of CO2 


ting 


ren orf in 5 months amounts to only 4,292 grams per 100 grams 


* ; fruit over the amount given off in the atmosphere of air. 
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F., the difference 
3 » rate of respiration caused by foreed ventilation or an 
_ of 02 being supplied would have nc-marked effect on de- 


_ of the fruit. The same conclusion will also hold 


=... Due to the igecuatiy of constantly msking mechanical 
changes in the apparatus, no definite and concise figures can 
On the whole the work with pears showed a marked in- 
se in the amount of COZ given off while in an atmosphere of 
s checked with the ones in the atmosphere of air. 
With the present apparatus, Fig. I, it will be 
meee to go into detail on the rate of respiration as effected 
by different gases, by temperature, by light, by. wrapping, by 
Coating with an insulator, ete., of various fruits and any stage 
of their ooo themert. 
CONCLUSIONS. 


- Inan atmosphere of 02 respiration is increased. Indicat- 


ms 
ing that some of the 02 is used in the process of respiration. 


pes No indications of increased decomposition were noted. This 
corresponds to the results obtained in the first part of the work. 


The gain in the rate of respiration caused by an excess of 
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h for ed ventilation of storage plants and refrigerator 
is used would be so small that, as a preventative of "ice 
wag ea 
“, they could be used without effecting the fruit. 
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III aie AND ITS CORRELATION WITH THE ACIDITY OF AN APPLE. 
‘In this brief work on the color of apples it was 
; ought to determine whether or not there was ea definite correle- 
on between the intensity of color of the epidermis and the per 
- acidity of the meat. Is there a difference in the acidity 
© the meat of a light colored apple and a dark colored apple 
in the same varie ty which corresponds to the degree of color- 
And is there a difference in the acidity of the meat on 
the different sides of an individual apple which is colored on 
| ore side and not on “the other? And, lastly, is there a color sub- 
stance ‘present in the epidermis ie depends in part or salto- 
aie the per cent of scidity as to whether it is developed 
n the epidermis? 
| METHOD OF EXTRACTION OF COLOR. 


The color was extracted by neutral alcohol. The 


apples were peeled as thin as possible and placed in a 50 c.c. 


| measuring flask. Alcohol (95%) was added and the flasks marked 
end left ona 70°C. hot plate for twelve hours, then removed and 
‘the contents brought up to BO @: ee 
| REDUCTION METHOD. 
The reduction method used by Shibata, Magia and 
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Kishide, Jor. of Bio. Ch. 28, No.1.(1916) was used. 
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RedbietTen took place ouickly 
the production of a well 
desires yin color. | 
| It was later found that the color was produced by # Cl 


— ~ 


20 thet 11 Was needed was the addition of a few drops of con. 


HCl “to develope the color of the alcohol extract. 


TEST FOR ACIDITY OF MEAT. 
The acidity of the flesh was tested for by taking 
- of the meat and yieette it in a 5Oce. measuring flask 
— solution of neutral alcohol. After remining on the 
y hot Plate for 12 hours the contents was brought up to 
A. and the acidity tested by titration with 10% N. KOH 


a 


; v &S 
with phenolphthalein as an indicator. 


va 
“~ 


ie’ . 
p TeSpor. The varieties tested for the acidity and color 


orrelation ard results are given in the table No. IV. The 


4 Noes - 

~, , 

acidity is given based upon 1 as the acidity of the light 
ae | 

ibaa the ratio. 
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_TABLE Iv. CORRELATION OF COLOR AND ACIDITY. 


Ratio of the acidity. Relative color 
of acidity of meat. 
(Licht apples) (Dark apples.) 
1% 1.5% Color same(Light pink) 
1 y 1 ‘‘ 35 tY rw Lad w? 
Ben Davis Len * 
Jonathan 5 _ 


_Minkler he H Cl did not change the 
color. 
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‘EFPECT OF DRYING UPON THB COLOR OF THE PEELING oF 
; | ' AN APPLE. 
dn « oe aa Se 


— The peelings of several apples were dried in the 
30 - 2 
arying: oven described in the following pages. Peelings from 


“a . hen 


ght and dark apples were dried as were equal weights of the 
a 4° y 


ght and dark colored epidermis of individual apples. During 


| ox we 


‘the process of drying, the color of all of the samples darkened 
i Z 
| ae However, when dipped in a 1% sol. of salt just before 


All of the varieties used in the acidity test were 


sed except the Minklers. In all of the samples the color cor- 


4a 


a to the color obtained in the same variety before 
Bree | 


| _CONCLUSIONS. 
There apparently is a definite correlation between 


| the percent of acidity and the intensity of color developed in 


‘anal within a given variety. 


a No corresponding variation in the weouahs of acidity 


of the flesh, on the lient and dark colored side of an apple, 
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However, with the limited amount of work done on 


this phase, no positive statement concerning this can be made. 
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The above work is a mere introduction into the 
As cleft 


ities of further work along similar lines. 
of a yellow variety upon a red variety 


for instance, 
it is evident that the 


min 9ti21 give yellow colored fruit, 
characteristics are present and function within the fruit 


Is there any correlation between the 


color. 
Does there 


| Port rept its 
Bet iaity of light a, deep green colored foliage? 


tote a correlation between the acidity of foliage ard the acidity 


bg bse 
f the fruit within 4 variety, or between different varieties? 


always present, 


this tell to what extent the basic color 
These are only a few of the many problems sug- 
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will develop ? 
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- EFFECTS OF DRYING ON APPLES. 


The apparatus used was a hand made dryer, devised 


t for the occasion. The drying chamber consisted of an 


L thru the shelves, and out at the top. The temperature 


1g into the heated pipe. The bottom temperature was kept at 


o and the top at 552 C, when fruit was in the dryer. ‘Jhen 
| 1 290. 25° cy 


ie 
; ea with froit, the temperature dropped betwee 


the. top ot the 
, then, as it dried, lowered to the bottom shelf, one 


at atime. If placed on the lower shelves at the start, 


he fruit baked before drying. 
The effect of drying upon the color of the apples 


was judged by comparison with the fresh fruit. 
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= EFFECT OF DRYING IN LIGHT, DARK, AND SUNLIGHT UPON COLOR. 
a 

ig Wine sap apples were cored, peeled and sliced in 
} 

lar slices as nearly the same thickness as possible. 


a apple were dried in the following ways; By 


Dieter arica in the light and dark was the same, being 


Liently browned. The samples dried in the sunlight were very 


mach -“browner than the other two. When first placed in the sun- 
lient the apples bleached and had all the appearance of sulphur 
ithe! stectes, but the color soon chenged, upon further 


ert @ brown color had appesred. This changing of colors 


was doubtless due to some sii te hina change, or change due to 
 ’eme of sunlight. 

> BREEOD OF DRYING UPON ACIDITY. 
Two samples of equal weight each of six Spitzenburg 
..... taken, one sample was tested for the acidity, while 
fresh, ard the other sample was dried and the acidity tested and 
recorded. In each case, the moisture percent of the dried apple 
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by 


peeps The figures siven below were determined on the basis 


ae 
] of the acidity of the fresh samples. The acidity of the fresh 
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is taken as 1 in the table and the acidity of the corres- 
- samples, figured on this basis in the ratio. 
___RELATIVE ACIDITY OF FRESH AND DRIED APPLE. 
(Spitzenburg apples in bad, wilted condition.) 


e ple semple. Acidity of fresh flesh. Acidity of dried 
i flesh. 


58 
, 58 
715 
256 
255 
0534 


In this table, it is seen that dried to a moisture 


ww 9%, the total acidity of these Spitzenburg apples 


TER. BEFORE. DRYING. 
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Apples were prepared as described sbove, 
amples | were soaked in water for two hours, before drying. 


wre 
Each shelf in the dryer contained the same number of soaked and 


vik e 
Vag 
untr reated slices in order that ti temperature would be the same 


’ 
on both the treated and untreated samples. 
_~ The untreated slices dried to a moisture content of 


“TAG wntte the treated ones dried to 22% moisture. The treated 


apples dried out much thimer than did the untreated ones, in- 


Gicating that the soaking, previous to drying, had caused some 


; 2 
physiological change in the cell structure, so that when the 
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_ removed by evaporation, the cells collapsed or 
up more then the cells in the untreated did. 


4, - "DIPPED IN SOL. OF SALT AND SUGAR BEFORE DRYING. 
a a 


——_ dried with checks from the same apple, as in 
ae 


three above. The color was slightly lighter in the ones 


stiess were dipped in a 1% sol. of salt, before 


nt fh the salt sol. before drying, than in the ones untreated. 
Lt did not taste, after drying. 
Dipped in a 10% sol. of salt, before drying, the 


ari ied trust retained the original color but tasted strongly 


Dipping in a 1% saccharose solution had the same 
3 as dipping in a 1% sol. of salt. 
Dipping in a 10% sol. of saccharose did not give 


te as 
Syl fat, there being a Slight browning. 


— 

Res) Powdered saccharose was sprinkled over the slices 
of apple just before placing in the drying oven. As a result, 
rittle , dried candied apple was obtained. The original 

olor was obtained and a very sweet taste was present. 
Be - 5 
Dried samples were taken and powdered in a mortar 


nk nd placed in small bottles and the bottles sealed. The powder 


Se the untreated fruit was a shade yellower than the 


‘powder from the treated samples, but no difference in the shade 
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of ot coloring could be distinguished between the powders obtained 


“the samples treated in the various ways described above, 
before drying. 


Bre. ‘ 
; In each case, where the fruit was dipped in a sol. 


8.9 

salt sol. 6.2 

5.4 

1 ; sugar sol. 5.4 
1 Check 4.6 
iz ‘10% sugar sol. 3.0 
5p Pee. | 2.5 
ss powdered saccharose 6.4 

4.2 
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| cheek 
| The presence of the concentrated solutions on the 
| Geetaces of the fruit, while drying, must have inhibited the 
free | ae of the moisture from the cells, thus holding the 
ee moisture content higher than in the dried untreated fruit. 
6 = MOISTURE ABSORBING POWER OF DRIED APPLES. 

Tn order to find approximately how much moisture 

| | artea are would absorb from the atmosphere, if left exposed, 
ie weighing bottle was filled with a sample dried to 12% 
moisture. The top was left off of the bottle and care taken 

| Pat no dust, or foreign matter might get in, the top being 

| replaced while weighing. The following table shows the rate, 
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Gain in wt. Total %@ gained. | 
(3.8593 erams. | 


3.9565 20477 

3.9958 . 20395 

4.0278 .0320 

4.0557 .0279 

4.0993 - 60436 

4.1135 © .0142 

4.1050 -0080(Lost wt.) 

4.1048 wooz " 11% 


| Enough moisture had been taken from the air in 
ten days, at which time the absorption had stopped and the 


weight was fluctuating with the amount of moisture in the air, 


| to wring the original moisture content (12%) up to 23% or an 


ineresse to 11% moisture. Commercially, apples are dried to a 
_ 2% moisture content, that being the standard. 
-It is certain that apples dried to a low moisture 
“content ean not be left exposed to the air for any length of 
| “time, ae they will absorb enough moisture to spoil their keep- 
| ing qualities. The capacity for taking up moisture of fruit 
| treated with salt or sugar sol. before drying, was not deter- 
| mined. 
6. - DRIED APPLES PLACED IN OIL PAPER BAGS. 
| 4 The bags were made from the oil-paper used in 
| packing cut flowers and was sealed by using a hot iron and 
/pereaffin. | 
| Samples of the apples dried after dipping in the 
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| 3 The oil paper did not 
ise oot the moisture of the atmosphere and the material in the 
ing gradually took up moisture. After two weeks, they were no 
onger brittle, but leathery. 
CONCLUSIONS ON DRYING WORK. 


Artificiel drying does not cause as much browning 


In one specific case the per cent of acidity de- 


_ during the process of drying. This result has not been 


a. 
| but seemed to have affected the cell structure of the apple as 


| shown by a decrease in volume as compared to the untreated 

| cheek, dried with the treated apples. The soaked apples were 

| also more difficult to dry as they retained the cell moisture 
vous: chan the fresh apples during the process of drying. 

1 aS) Salt or sugar solutions of various dilutions, 

| preserve the original color while drying but they also increase 
| the moisture retaining power of the apples. The use of sugar 

|| is doubtless more profitable from the commerciscl standpoint than 
} salt as it counteracts the acidity of the fruit which woulda 


| cause less sugar to be required upon cooking. 


If the price of production 4g not prohibative, there 
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Dried apples could be put on the market in sealed packages, 


| as numerous breakfast cereals are at present, with the original 
: ‘nis 


ty and flavor and in brittle, flake form, pearance t properly 
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02 


ina vessel. He found that green fruit could remove as 


roe % CO2 from the air when artificially supplied with it. 


FPREMY Comp. rend. (1844) 19;784. Worked extensive- 


ment. which was the cause of the respiration of fruits. 


LECHORTIER AND BELLAMY Comp. rend. (1869) 69; 356.466. 


led apples in jars for a long period then examined. They 
ae 


| foud much C02 had been given off, alcohol had been formed and 
| yeast cells were present in the parenchyma calis, thus showing 
‘that C02 was given off in respiration and that alcohol was 


formed in the process of decomposition in enclosed jars. 
as 


pie , SAINTPIERRE & MAGNIEN  Ann.agro.-(1878) 4,161. snowéd 


| that fruit gave off C02 in light and dark both. 


That H20 was 
taken up or given off according to whether the fruit was in a 


wet or dry place. They maintained that the sugar and acid was 


ce 
Ba, i 


YEA ship 


es ee 


ek pl 


S~ > 
VE 


71 
: 


Yee i.) 


ad te wes MSS -C4D- SS |) rag} ni ee. “ oi : i 
0 ie TO agen tied of seve es heton: ob * 
te ond, bet heu0e ob teed | rey baie entiyss oft a 
3 Derez ort 4 aretin o¢ benogee dent petrose are 
sc1onés S00 edt Be S06 eff 16 tt | 
“0% Wocy mont 4 tboreovTenre eTetgeceiarem at 403 adt 


ovemiet §icoo Jina? seo det Bah en . forase = 


ti 
= 
oF 
ol 
z 
piu 


ePi Wein. bets init 2ote medw tis edt aogs 
-*37; 01 (NL). , ite amen ‘a 

th Gimtrbiqs ot bode Sore Oy oases a0 ot torah ¢ 

(twore ted} sarot 4 yada gees Iie vaitdwo! 

eis «al tle ott To wig tans aa sient Scie bers inte’ s 

biol Lot ed, fede trlewedsy 2m deddw on at 

‘yest ot? 30 oneeo ent Baw | o 


6 OCA Oe ‘ee y -1 eam f ) , oat . gore.) yaneseagn: ty. ; sty Jag 


ees .feainere nedd bolted ‘gael s 20% ates <hypod 


y 


bree, Damier bod bet Ledeuke , Yto movin aeed bad 209s 


leo @audonegeg eft mat treeere otew"! 


eae iodo glint juve noite igaet me Sho seria 


swia, beddfione ot soliisoumponiike. ‘aaev0Rg | 

abwecthe tebe (870 L)+. tps coms , ae yA “ uate inet acy 
se. OOF ae ago8 dtad Sow Seely 308, tio even Oa 

i. o ok hw tier? edd rerttecw of iiiveeete Yto new in xD 
| Sige ime tenes ent. dart bon tadeiew vest ‘sebelae 


rer ee eit are eae ee 


39 


rocess of respiration. That C02 was given off as end 
et of respiration was established. 


As H. Benson Agr. Gaz. N. S. Wales 4,(1893) 11. 


ar: ‘pest at a temp. of 41. 74° #, with high ventilation 


Ag , 
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vent aceumalation of C02 which he held caused the rate of 


= * 


4 king down” to increase. And that freestones could only be 


Hs, 


4 ae - 
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Oe GERBER Annales des Sciences naturells; 4;1(1896)8. 
fe 


Fs tre of O02 and an increase in the amount of C02 


AS concluded that the 02 of the air was necessary for 
Ps oa 
co. fruits on the tree. He tried experiments with 


t the fruit enclosed all the time and growth ceased. 


rae nas L. LOISEAU_ Paris Iibrairie et Imp. Horticolas (1903) 


Two months, 75% had deteriorated and that wrapping 

Also he stated in his comclusions that storage 
ox days. The statements as to wrapping are disproven by the 
"present work. 
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aM. A. BLAKE & A. J. FARLEY N. J. Sta. Rept. 1911. 


ow ay 
i eM pias qualities of several varieties of peaches and 


me | “A 
sw hawt oe storage. They attribute much of the fsilure 


U.S.B. of Ch. 94. found that storage had 
gaia upon the sugar, starch and acid content of apples .: 
Bc: ice scald to chemical changes within the apple or 
it and not to external conditions alone as accumulation of 

C or high moisture content of air. 
aa «BIGELOW U.5-B.e. Of Ch. 97. Studied four periods of the 
each. After June drop; Ward: mark et ripe: “thlly ripe. He 
found no starch in the first two periods. From stone hard to 
ihe weight increased four times and the proportion of 

‘lesh to stone increased five times. From June drop to ripe 

‘the weight increased eight times. Sugar decreased ard the acid ; 
increased. He gives the composition of peaches as; flesh 92.51%, 


GOAT 


tone 7.02% and kernel .69%. 


“J . 


G. H. POWELL. B.P.I. Bulk. 40. reported that peaches 
kept in cold storage at 26° ¢ kept perfectly for 2 weeks and 


Be d@ up” on the market for 2 - 3 days after being taken from 
Lae |S 

‘Storage. When stored after ripe, peaches deteriorated faster 
than when put in hard ripe. Under higher temperature, deterio- 
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was more rapid. Wrapped pears kept better and ripened more 
ly then unwrapped pears. Double wrappers gave better re- 
than single wrappers with pears. No ics seald occured. 
 G. R. HILL. Jr. Cornell bull, 530 reported that 
vardness of the peach is due to pectose and that "breaking 
down" is the changing of the pectose to pectin. He found that 
ine of ni! itrogen h) yarogen or CO2 green peaches, 
—_ ripe peaches and ripe peaches lost their flavor and 
red badly. That the softening of the ripe peaches was 
tarded by an atmosphere of CO2 and slightly retarded by 


wand 82. This respiration work was carried on with an appa- 


THATCHER Jr.Agr.Res. 5, (1915) 103. tiried to seal 


t in a coating to prevent gaseous exchange but failed. He 


oxygen, air, hydrogen, nitrogen, carbon dioxide and 
He found that the CO2 checked the breaking 
a... which effect he attributed to the fact that C02 
Bs. an end product of the chemical changes in the ripening pro- 
isin a2 an apple and an excess of an end product retards the 


; | @ tion of the enzyme causing the reaction in proportion to the 


| increase of the end product. He could fir@ no invertase present 


4 
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\ in an apple tho he found invert sugar presént. All enzymatic 
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the Glewirdcistes ti were attributed to oxidases only. 


EDGAR RICHARDS Report Com. Agric. for 1886,Wash. D.C. 


“epor tes work done on 17 varieties of apples before and after 
‘. 


took place during 


C. A. BROWNE Pemn. Dep't Agr. Bull 58.1899 pub- 


-@ some work on the chemical composition of the apple and 


. & 


it's products. Copies of this work and the work of Richards » 
ot obtainable by the writer. 


ae The only other work relative to the chemical changes 
ee 
ain He 


‘frui ts caused by drying,available, was the work on prunes 


done by Ga W. Shaw of the Oregon Agr. Station and reported in 


In these bulletins he deals 


pr aes 2 


a. 


™ a's caused by drying. 


There is an abundance of literature available on dryers, 


porators and various phases of the mechanical side of drying 
‘ 


lee but practically no work has ever been reported 
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SHIBATA, MAGAI AND KISHIDA; Jor. of Bio. Ch.XVIII, 
In this work on the presence of flavone in plants, 


pet that the mother substance of the red pigment( chromogen) 


Lef “in the epidermis and peripheral layer of the aerial 
part | as tt plant. 

. They concluded that flavone functioned as an 
absorbent | for the ultra violet-rays of the sunlight, prevent- | 
ee oe from injuring the living enteviane ‘and its biochemical 


“a 
‘ 


@ 


5 in the processes of respiration. The formation of antho- 


Bs a 
cy yeni in mas arrPesed to ‘a a Simple biochemical reaction; a 


red auc t ton of the already existing flavones. 
In discussing flavone, they state that it depends 


map iene for it's developement and that there is no 
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KEY TO FIGURES. 
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A. Respiration Apparatus 


See for U tubes. 
Thermometers. 


or trap. 
iration chamber (desiceator) 


Roc is for holding @esiceator in place in hot water bath. 


take of gas from gas main. 2 . 
is tubes leading to other two desiccators 
Glass stop cock. 


in this series. 


II. Drying Apparetus. 


Outlet of air from drying chamber. 
Byins chamber. 


_ Removable wire shelves. 
- Door to dryer. 
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